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\ ■ -. Thomas G- James, and Bobby R, B^own 

Florida State University 

ABSTRACT ' • • 

Passages organised by concept names% concept attributes, and 
'by randomization we*e presented to students for study and reca'l 1 , 
and measures of verbal comprehension, verba! c^eati .uy, associa- 
tive memory, closure, and subject"! *e organization we v e taken. The. 
Name group recalled nore cor-ect staterhents than the^cther groups, 
clustering by ndraes was predominant for- b)i groups, and unique 
patterns of tor^elatiort* we>e obtained among cogn^n^e factors and 
recall scores for each group. These* resi ids indicated that -earning 
a highly organized passage and i/sihg a prefixed '-eca]l strategy 
yielded. superior recall- The analysts of. the subject: 3 organiza- 
tibn data indicafed that high organizers were not highly influenced 
by the inherent structure of the learnitig materials, whereas low 
organizers were. Thus, students low in subjective organization 
require highly strucutred materials 5 -while students high in sub- 
jective organization perform similarly on materials with high and p 
- low structure. - ; 



The Effects of Prise Organization and Individual 
( Differences on Free Recall 
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Thomas G. James and Bobby R. Brown 
F,lorid^ State University 

Adapting instructional procedures to the cognitive characteristics 
of learners is an important methodological development which could 
greatly affect future instructional , design procedures Howe*e', 
research designed to fwrpvide a rationale for adapting .instruction to 
individual differences has not been particularly successful,; that is, 
*it one' s criterion for success is significant diso^dinai cptituie 0 - 

o 

treatment interactions. 'For example, in an examination 90 
aptitude-treatment interaction studies, Bracht (1970) found only 5 
which reported significant disordinal interactions, whi e 85^'epo-xed 
ordinal or no* interactions whatsoever. He did, bowe^e^, p'Ov^de 
educational researchers with some optimistic data For exampe, he 
found that aptitude-treatment interactions were most likely to be found 
if factorial ly simple aptitude variables were used rathe*' than factcidJ 
complex ones. This finding supports the recommendation made ea'he' by 
Jensen (1967) and M61ton (1967)-, that «hypothfeses about, individual diffe 
ences should be specified 'in frerms of the .basic processes proposed by * 
current theories of learning/ Furthermore, Bracht 1 s results reinforce 
the view that in aptitude-treatment interaction, research one should 
select the ability .factors which correspond most closely to the require 
ments of the experimental task (Cronbach & Snow, 1969), * 



By measuring factorial ly simple aptituc ? l research on instruction 
.three outcomes- 1 be facilitated: (a) a more precise conceptual iza- 
tion of - the ability factors employed will be realized, (b) a contribution 
will be made toward the construction of a "taxonoiny of processes" 
(Melton, .1967) , and (c) t|pe possibility of finding aptitude-treatment 
interactions wVll be enhanced., In the experiment reported here, 
the relationship of factorially simple cognitive lties to learning' 5 
'from prose was investigated. Also, the effect of individual differences 
in. the ability to subjectively organize (in memory) unrelated verbal 
input on the' i ea rn fig of organized and unorganized prose. was examined. 

Tufving ;59"62a, p .- 345) cast the definition of subjective organiza- 
tion in te*ms of information processing theory (Mfller, 1953) as the 
"info-rma-t-iort in the output 'not found in the input." Howe ^e^, such 
discrepencies ar^ not due to error , but represent individualistic 
recaf* > strotegies which serve to expand the capacity of the^memory 
system.. Subjective organisation differs^ from processes such as. 
chunking or unitization (Miller, 1956), associative (Jenkins ;&' Russel 1 , 
]9SZ) conceptual (Bousfield, 1953). clustering-, 6.r the. utiliz on 
oi hierarchical retrieval schemes (Bowef, v l 970) in:that the «iea. ^ewent '• 
paradigms of these "latter processes require the learner to recogn ze and 
use the structure 'inherent in the' materials (provided by the experimenter) 

/ 1 o , ■ " 

4 . * 

ra.ther than the generation offidiosyncratic organizations. 

Attempts whicn have bt jn made to clarify the relationship between 
organization in memory and performance at recall have been, for the most 

< o • a 

t 1 • 

part, limited to the use of single words. Thus, the importance of 



subjective organization to the 'ecaM of sentential material has not 

1 4 9 

beeri established. For this/eason the Teaming mate'ia's used in this- 

study consisted of written verbal ■discourse dealing with vanous 

attributes (geographical, economic, political, etc ; ot imaginary 
§ 

"nations. % ^ , * 

The research reported here sc.ught to answer the tbVi owing questions: 
(a) What affect does paragraph organization have on the free recall 
o^san-tentTs^ancT on the selection of ojuste-^'ng strategies? (b) Hoy/ do 
persons who differ .in subjective organization dif*e'" cn^tbe f^ee-'ecaU 
ot sentences and on the selection of clustering strategies? end (c) What 
is *the relationship between subjectwe organization ono-otfte*' task-relevant 
cognitive abi I ltVes? 

r * 

Method . * 

Subjects . / 

7 * 

Seventy-five male and female students en^ohed m an' mt -ocucifj 
psychology course at Florida State Univers ty do- Tig* the c c.' • and binte* 
Quarters (1971-72) participated in this expe' ment'as pa't the i ^ 
course requirements. f . " - 

Learning Materials . . - 

' A concept name by concept'ottribute matrix, developed' by SchuU2 & 
DiVesta (1972), 'in which the names were imaginary na:nons and the attri- 
butes were- characteristics of those, nationsj was used to construct the 
paragraphs used in this Ltudy (see Schultz & DiVes.ta, 1*9?2, p, 246 J . 
Sentences were constructed by combining concept names and concept attributes 

- I v 

t . 

fc* . \ * 
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with one sentence fa/ each cell in the matrr*.. These sentences' we^e .then 
combined into ii« pa'agraphs In i>ne condition each paragraph dea'lt with 
all the attributes ot a. single nation (name p-'gan nation 7* I n, another 
condition 6j;h pa'cyraph aea T , t wub a iing)e an^Dute cr e.e^y nation 
(attribute organisation) A tfr/'d condition cons sted o t a ■ ancotf arrange 
ment cr the sentences- - 

The organization of these passages wa* determined quantitatively by 
compel c-n^ ..itt- -ing ^noe* tor each :ne T he c*u-ste'*r.g index was the 
same a.- ihcf.\aetf try F'sse < 1969 * and ScluUz and^Di'Vestc C 1 9 7 2 ). 
C'ustc.-vriy. i^o-ei we e computed by ceding the sentences aczc'dipg to 
which na4it v - ait' '*bute '1 "ete< v eo to ano ■ -st*ng th£m sequentially , 
A clustery mat*, wdir then computed* tor b.uh the <ead ng passages and 
the recaH protocols as follows: v - 

Ci - . R i-K, * lOO 1 
Where': 

R * the nunr-be* of repetitions ot e concept name or att/bite 

T the total number of sentences recalled 

i; -^he tota' "umbe^ of categories retailed'' ^ 

The percentage or name clustering for passages N, A, and R was 100%, 0%, 
. : and Q% 9 respectively. . The percentage ot attribute organization for 

passages N, A 5 '©nd Rwas 0%, 100?>, and 13% 4 respectively. 

Subjettwe Organization - Measure ment Rati onale 

— . — ^ — . • - \. 

Current nethods of measuring organizational processes are "inadequate ^ 
for several recsons Measures based on the oawwise repetition of * 
unrelated words v such as Tuivintj's Subjective Organization (SO) and 

■ - ' ■ " / 



Bousfield and Bousfield's (1966) intertr.ai repetitions ( ITRs ) , remain 
relatively low regardless of the level of recall Also, reported co^rela-- 
tions between measures of output consistency emd recal l a^e highly variable 
(Wood, 1972) These results indicate that eithe* organizational processes 
play only a minor role in free recall learn rng* or that the measures' of 
<: *ganizmonal processes are lnadeq - ^e* (Postman , 1972)/ The latter 
►-alternative js preferred, because the rc.»earcr« employing transfer designs . 

has demonstrated the important of 'organizational processes in recall. 

■ * 

Postman {19/ 1) suggested thaj measures of output consmency a'e 
inadequate because the organization imposed on unreiared words is in the/ 
forn» ot multiple dependencies (associations) between weds. Therefore, 
measures of or gam national processes which are based on the peoVwise 

comparison ot recalled words only measure a poaion ot the fue organi- 

/ ■ • 

zatlon. Another weakness of cu^ent ;ndices ot cgan-zat icna/ .p'ocfessss 

/ . 

is that varied presentation orders prevent the formation c^/a single, 

well-defined organizational scheme (Wood, 19/2; . Howe>e-, constant 

orders of presentation permit the use ot senai portion cues as a recall 

'-Crategy , thus preventing the use of ldiosyftcratu clustering strategies . 

For several reasons, then-, a more adequate measure ot 1 organizational 

processes is needed. 

The rationale for the measure ^sed in- this study was based on the fact 

* 

that categorized words are clustered to a greate' extent than unrelated 
words. Thus, a high subjective organizer would be. character! zee' by having 
an organization index for unrelated words which was. nearly equivalent to his 
organization index for categorized words, Conversely, a low subjective 
organizer would be characterized by having an organization index for 



6 * 
unrelated words which was much "lower than his -organization index. for 
categorized woyds. Such a measure may be ope*6tic/)a*ized by (1) presenting * 
for free recall tooth categorized and unrelated- wc 'ds». (2) calculating 
organization indices for each type of mate ;c., ana v3; forming ^a Hatio 
of the index based on noncategorized weds to theV'nde* based on categorized.. 
wcrd.». Such a ratio would range from O.to an amciht e.quai to the 

maximum of the noncategorized organization inde- Howeve* , scopes 

■ 

at the upper end of that range are un]ike/l> 1 ■ , categories «re ■ 
used. The words were all presented at once ,n cce* to minimize the effects - 
of serial learning and to facilitate organization by homing ail fc words in" 
view at all times, ' 

Because a constant arrangement ofjwo^ds o^e* tna>s might permit the > 

use of spatial cues as a recall scheme, and,be^a<jse the organization indices; 

« , . * ■ ■ ■ * \ 

utilized measure, more structure, in terms of a^Hip e dependencies, than 

■ ' " ' ■•.•■/ ' ; ■ ' ■ 

simple pairwise comparison 1 indices do, the word* we^e resented in a 

* ' " \ 

different' random prder oh each trial.. . 

The stimulus materials were, developed ^by B'own ( 1967) -and.consisted 
of ten low frequency nouns from each of three, categories ^inds o-f cloth, 
four-footed animals, and musical instruments) chosen from the Cohen, 

X ...... «s • ' * 

Bo-usfield, and Whitmarsh (1957) norms, an* 30 noncatetjeized nouns of the 

same frequency as the categorized nouns. . Sei&ct:cri of tfre n^ncate^orizjsd 

nolins ' was ' restricted in that no noncategorized wo'd chosen shared a prinfery 

associate with a^ny other word on the list and that no noncategorized word 

was itself a primary associate of any other word 1 The 60- nouns we<e 

arranged randomly on legal size paper, for .aadt-nutration in a total 
* * 

presentation format*. The same words wee presented on each trial but • - 
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the arrangement,. on the page differed for every t Mi. A total of eight 
study -recall trials were given > with 2.5 minutes for study and 5 minutes 
for free ecall. Standard frea-reia-l i .nst^uchons were given prior to_, 
the* 1 "fust trial < ' 

r ' Calculation of Subjective Organization Index . 

* The procedure used to compute the organization index on, the recall 
protocol's .was programed in Fortran IV and implemented , on the CDC 6500 ; 

4' r . 

computer at Florida State Universuy,- rhe p^cgV am. compares, by means 

9 ' ■ m ' c 

c - " . - ' ' » * 

of nested do-loops, successive paUs o t 'ecaH trial's (I'with 2, 2 with 3, 
3 with 4, etc>. ) in searph of worlds consistent Sy recal led together. To 
nVisVate the procedure, consider iwtf reca-U protocols, one for trial N 
and one far trial N+l, Where, ten wo*as a e /ec©' Jed on triad N+i. The , 
first pass comparison, tt^en, consist^. . ct n-4 y 6 comparisons, between 



worcis >n serial positional through .5 ;n tra'". N and wortss in'serial 

positiorts through 5, 2 thrcfuqh 6, i tr^.ojgh 4, tn oogh 8, 5 through 

' - - ' . ( ' ' ' . \ ■. , : • • . • *• 

and 6 through 10 on ViAl M^i, ^o- each'o v the| 6 ccmpa^ .-ns on this 

pass tnfe program courtts the \ number of wo'ds -in common .between the' £wo - 

rd groupVbeing tonipared. \ Two. separate records a re generated on the 

sis of the number of patches considered to forma cluster* The flrstj 

record consists of the total number o* matches c If thete is~ only one 

word in common between group IrS, cn trial N and jgroup 1-5 on trial N+l, 

. ^ \ . * 1 - "* i * . 

then one match is recorded, SirmtVly, if two words are in common 

between those groups then two -matches are recoftietl... This procedure 

counts isolated words and pairs as\weU as larger clusters an forming 

the* clustering index. For this reason, another record is generated, which 



begins "recording matches between groups oniyif the number of matches 
is a 3:* Thus,;;only clusters of .words, > 3 within comparison group^ r * 
B words each are considered for inclusion in this Tatter clustering 
index. ' >■ " ■ • ' / 

The second pass fcon-pari sons ^re between "trial N words 2 thrqugh 
6 and'trial N+l wor:^ 1 through 5, 2 through^ 6, 3 through 7,.etc. Again, 
the match \r\v procedure counts the total matches and t;he matches per. - 
comparison £ 3 a When n-4 passes are compieted (h equals the number of . 
words recalled on trial N), the program begins the same procedure With 

(trial N+l and trial N*-2„ The total number of matches is divided .into , 

* v." ' • \ • ' • I 

the number of matches for categorize^ words and for noncategorized" words. 

For the purposes of this investi gation, the measure of subjective organi- 

nation was taken as the ratio . ot number matches for noncategonzed words 

to *the number of matches for categorize^ words. 

Reference tests . A battery of aptitude tests was administered to 

the /subjects in order to partially establish the construct validity of 

subjective organization and to qualify the performance and clustering data 

obtained on the experimental passages. The test battery included the \ 

Advanced Vocabulary Test, the First and Last Names; Test (French, Ekstrom, 

& Price,. 1963), the Remote Associates Test (MednicJ< & Mednick, fi967),- 

« c " . ■> 

and the Mutilated* Words Test (Thurstope, 1951). These- tests measure, 
respepti vely , the foil bwing factors: verbal \compr^ensioll , associative 
memory, verbal creativity, and speed of closure. • ' v 

Experimental design and scoring procedure. The three treatment 
groups (N, A, and R) were presented .the appropriate passage for study 
and recall three » consecutive times. This arrangement yields a 3-grcup 
multivariate design in which the three recall trials were multiple- 
dependent measures. The dependent variables were the number of statements 



^correctly recalled-, the 'number ot errors, name cthd attribute clustering 
indices, a combined clustering index, and^fkj^erage clustering index. 

, %A statement was counted as correct if the name was paired with the . 
*ap|ifbpriate attribute value. .In the case , of compound attribute values, ? 
Vonly ohg member was required -for the statement to 'be scored as -correct. 
Mjtnor spelling errors were tolerated. Incorrect -additions to correct 
name-attribute valu'e pairs were ignored and -the statement was scored 
as correct. .* I * * [ 

" , Th'e combined clustering -index wa5 designed to reflect both v name 

and attribute clustering within one ina*x (Scbultz a Di Vesta, 1972) ' 

is computed as follows: Name clustering iridlx - Attribute clustering 6 

index r 100. This procedure produces a range of scores f row zero to 200. 

High scores represent predominate name cluste^igg, and low scores represent 

predominate, attribute clustering. Scores faTli^g. around 100 irfdicate th'at 

neither namp nor attribute clustering was predominant. The average Iftuster- 

'ing index was- tHe ari thmeti^; average^ of the .name' and attribute indexes; 

Procedure . The subjects reported to a f typical \ classroom in groups 

ranging from two to. ten. j|gy weVe. $old Viat they;.Vould be participating 

in ah experiment on how. people learn from (frose and that the session wffuld ' 

last three hours. . * ■ f 

X - " ' - ■ * 

The Remote Associates Test was given f1:j*st followed by the experiment? 

passages. The passages were shuffled to irfsur a ranjfcm distribution of the 

• i 

conditions among the subjects. The' passages were studffed'for five minutes 
and six minutes were allov^dJfQr free ,reca.V) Three ^tudy-recail trials 
were giver, -When the third r^cali^trial was completed the subjects were tf 
iven a short break, after which* subjective, organization was measured 



by the presentation of sixty nouns in a total presentation format for 
eight consecutive study-retail trials. . Another break was then given, 
followed by the adminis.tration'of the Advanced Vocabulary Test, the . First, 
and Last Names. Test and the Mutilated Words Test/ The subjects were then 
informed §bout the purpose of. the experiment and; thanked for their par- 
ticipatiqn. 

J .Results , . 

• / , C 

Recall- . Means and Standard Deviations over all trials for each 
treatment group £h. the number of cprrect statements recalled, errors of 
commition, and the total number of statements recalled, are presented 
in Table \( Multivariate analyses o,f variance, in which trials repre- 



sented multiple dependent variables 4 ' for each subject, were computed 
separately for the number of correct statements, errors, and total < 
recal 1 , sj^jjs , These analyses, summarized in Table 2, indicated 
that the number of correct statements recalled increased across trials 
for all groups (N,A,R). Group^N recalled significantly more Gorrect 
statements than group A on all trials. Group R recalled more correct „ 
statements than group A, but only the difference, on trial 2 waE% significant. 
Similarly, group N recalled more' statements th"an*arojp p., but only the 
difference on trial 3 was significant. 

For the number of statements recalled, group N recalled significantly 
more statements than grojjp A /on all trials, and significantly more than 
the random group on trials 1 and /, but notion trial 3. The attribute 
andjrdndom^ grbups did not differ/on any trial on the total number'of . 

; fipy . . ' 

statements recalled. The three treatment groups did not differ on the 
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TABLE 2 ' 

Manova Summary Table for the Number of Correctly Recalled 
Statements > Errors, and Total Recall Scores 



Variable 


Hypothesis (null )? 


.df/df 


f ■ 


Decision(l-a*,95) 




Group N Means 


are Equal 


2/71 


34.4 


Reject 




Group A " 


ii ii 


2/71 


15.9 


M 


Number 


.Group R " 


n it 


,2/71 


26.5 • 


ti 


Correct 


Trial I " 


ii ir 


2/72 


3.9 


II 




Trial II 


ii u 


2/72 


7.2 


II 


i 


Trial III " 


ii ii 


2/72 


6.0 


1 1 




Group N Means 


are Equal 


2/71 


2.0 -■ 


Fail to Reject 




Group A " 


ii ii 


2/71 


.3 


t| II M 


Errors 


Group R " 


n ii 


2/71 


2.3 


II II M 




Trial I " 


tt ti 


2/72 


.3 


11 II II 




iriai Li 


it * ii 


2/72. - 


.8 " 


II 11 K 




Trial III " 




2/72 


.0 


II II II 


i 


Gmup N Means 


dire Equal 


2/71 


26.5 


Reject 




Group A " 


n ii 


'2/71 


14.3 


i) 




Group R " 


it ii 


2/71 


23.2 




Total 


Trial I H 


M ii 


2/72 


5.9 


H 


Recall 


Trial II " 


ii . ■ ii 


2/72 


7.7 






Trial III " 


n \ ii 


2/72 


5.1 


II 

i 



7 



The hypothesis "Group fl means are equal" refers to the J;hree trial 
means for that group, and the hypothecs -"Trial I means are /equal" refers 
•to the three means for that trial. 
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number of errors made, and errors did not tncease eve' tria's for any ' 
group. 

Clustering - . Means and standard deviation -fc- eacr \ -e^ tneift group 
over all tnals for name, attribute, and corr-b-ned \ ic.-ci c ve 

presented iji Table 3. vMulti vanate ana^ses i^c iable i- :••'!*? f^ te - 
ing' indicated that group N clustered tree by noine- than d;<< :j . . A <-.»»,-• 
group'R, Group A and group ^ did not d N - 1 i e ^ urine e'teu, ^ ■. - ■ ir- 
used the name clustering strategy. Fo.< i/f&p 'N' and g :, c^p A rk..Tv c =. . U:' =iv.: 
neither increased no^ decreased ac 'oss tMais irrg'cup R the orjy d*:e--- 
ence between trial means occurred cn U'.o 1 2 and t^a k 3; t- *al 3 na»€ 
clustering being significantly jowe* th^r tnai 2 nan*e cUste^P-g. 

Analysis of attribute clustering ;>ee icb'.ei; .nested that 
group A ana group R did. not differ *'n the extent to wh:tf? the;* used that 
strategy, but these groups clustered mo<e by att^buies than 'did g'Oop N- 
Groups A and R clustered more by names than by ait ' -butes, ab e<>»aenced by 
their scores on the combined ciustenng inoe^ The'e -c e- ? these significant 
"results .are due .to the lack of attribute cu/ste^ng by g--Cwp,N 'bthe^ .than 
by a predominance of attribute clustering by S'oups A and R. < 

In order to examine the amount of clustering reflected by both 
name and attribute scores simultaneous i y , the combined clustering inde* 
(Schultz. fr Di Vesta, 1972) was calculated for each trial and used as a 
dependent measure. A multivariate analyses of va '.ante on these means 
(see Table 4) indicated that group N clustered fre e by narpes ; than g'oup 
A or R. These latter groups did notcPffe* 'n the. extent to whuh they 
used either the name or attribute clustering strategy, No g^oup on 
any'trval clustered more by attributes tharKby names 



% 

cn 



CD 

■a. 

13 lO 
— Q_ 

CD <-9\ 

S e 
x> a 

o c: 

c -o\ 

cd " 
4-» cd 
3 +-> 

XI ^3 
V- »rr 



SI 

CO ' 
«=C CD 
I- _C CD 



O «- 
O 
in 4 +- 
C 

O co 

r- »~ "~ 

4-> CO 
& r- 

•r- V- 

CD 

a — 

-o ^ 

fee: 
-o o 
c 

cO in 
-P CD 
00 x 



in 

c 

cd 



T3 
CD 
C 

' r— 
-Q 

£ 
O 

o 



I — i Q) 



-Q 



4-i 
< 



CD 
Xj 

o 
o 



X 

cd 
c 



X 

cd 

xs 
c 



CD 

c 



X 
CD 

c 





CD 










4—1 




>. 




XI 


CD 




r-" 


XI 


CO 


V- 














J— 


<: 





X> 
CD 
CT 

XI 

O 



i CD 



3 
X> 



*T3 



c 

CD 

2. 



X 
CD 
X> 

c 



CD 
1"° 



x, 

CD 
X> 
C 



CD 

x> 
c 



cd 



00 

LO 
CO 



CM 
CO 



o 

CM 



CO 

cn 



o 

CO 



LO 

CO 



C\J 

CO 



CM 



CM 

cn 



•x> 



CM 
CO 



o 

<X> 



LO 

CO 



o 

CM 



CO 



CM 
CM 



CM 



O 
O 



LO 



ro 
o 



oo 

oo 

00 



CO 

co- 



o 



00 

o 



o 
o 



to 



LO 



oo 



LO 



O 
CM 



O 



CO 
CM 



LO 



CM 



O 

O 



O 
O 



LO % CM 
VO CM 



00 



CO 



o 
o 



CM 
' lO 



CM 

. — t 

o 



CM 
LO 



LO 



LO 



LO 



>o 



o 
o 



o 
<o 



CM 

00 " 



XT) 



o 

oo 



o 



o 

o 



LfV 



CO 

. o 



O 
O 



CM 



o 



oo 



O CM 



ro 



cn 

LO 



o o 
o ^ 



lO 



cn 



vO 
— * 



LO 



CM 



ro 



vO 



-o 



CM 

CM P0 



CM 
iO 



CO 

o 



o 
c 



O0 



\ 



TABLE 4 

Manova Sumia.-y Tab^ e ro* the foams, Attribute, 
and Combined Cluswrng indexes 



Variably 




Uypothes 


a 

• s(nif : 3 ; 


OT/df 


p./ 


becision(l-a= *95) 
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Group ft Mqe'ns 


a 'e 


Equal . 


2/71 


. ' ' .43 


Fail to Reject 




^ A.. *" .' 


ii 


ii ': 
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".74 - 


n ■ n n j 


Name 


Grcup 
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ii 


2/ 71 • 


3:26 
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Tr 10 1 


■ u 


ti 


li 
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8.34 
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2// 2 


9.24 
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II 
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Group 

G: Oup 


N Means 
A " 


b r 6 
ii 


Mjaa i • c 
it 


2/ 7j 
2/ / i 


» : 13 

. 1.15 
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Fai|\to Reject 

M M (J ' 


Attribute - 


*QrOup 


R " 


it 


it 


2/M 


389 


1 Reject 


Inaex 




t ii 
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ii 


■ 2, 72 


7 - 79 


ii 




r 10 
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ii 


2/ 72 


■ 4.76 




{ 






<■ 




2/72 


6.96 


M ■ .. * 




Group 


N Means 


are 


Equa ) 


2/71 


.03 


v — - ■ 

Fail to Reject 




G'oup A " 


ii 


ii 


2/71,. 


.85 


' .ii n it 


Combined ■ 


Group R " ' 


ii 


ii 


2/71 


5.28 


c Reject" 


Index 


Tnal 




it 




2/72 


10.49 ; 






Trial 


ii 11 ; 


ii 




2/72 


9.08 






Trial 


ni 11 






2/72 


13.50 


II 



The hypothesis "Group N means are equal" refers to the three trial 
means for that g."oup 5 and the "hypothesis "Trial I means are equal" refers 
to the three group means for that trial • 



. ^Cognitive factors and performance . In "Table 5 the significant 
correlations "between cognitive. factors arid performance scores on each 

trial for the three experimental passages are presented. The performance 

'* . • • 

measures include^ the number of correctly recalled statements, total . 

f • , " " o - . 

number of statements recalled, and- average clustering (NJ+AI). 

Unique patterns of- significant correlations were obtained for each 

treatment group, Associative memory had a moderately high positive 

correlation with total Recall on ail; th'ee trials of group A and on trial 2 

and trial 3 -of group R, but a low correlation, with total recall on all 

three trials o ,+5r group- N. In .c&nt'ast, verba) comprehension and recall 

were positively related on all trials in group 'N; but not at all "related 

in the A or ;R groups. Subjective organization and the number of correctly 

recalled statements were positively related on trials 2 and 3 of group A, 

\ 

not at all. related in group N,.and negatively related on trial 1 in 
group A, but not at all on trials. 2 and 3, 

Scores on the cognitive factor tests were i;sed as predictors, and 
recall and average clustering indices were used as criterion variables in 
separate multivariate multiple linear prediction analyses for each group . 
In general, the null hypothesis for these an^yses was stated as follows: 
Ho In the five predictor modej , variable x" lor variable x +y) does not 
affect linear prediction on any of the three dependent variables (trials)* 

In group A thi ; s hypothesis was- rejected for theOinear prediction 
of recall scores from subjective organization (F/(3,17) = 3 . 73 5 p < .05) 
and subjective" organization plus verbal comprehension (F(6,34) s 3.38, 
p < .05). None of the factors significantly affected /'the linear pre- 
diction of recall, or average clustering, scores, in group N or R. 
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In order to further examine the effect of subjective- organization 
on recall and clustering performance, the cust^Di-non of subjective 
organization scores was ranked and the top and bottom quartzes- we'c 
selected. Table 6 presents the "mean number correct -and rcean combined 
clustering scores on all trials for high and low subjective organizing 
in the name, attribute, and randoip groups, These extreme groups were 

' TABLE s\ . ' ' 



v Mean Number Correct and Mean Combined Cluster ? ng; on All- 
Trials for High and Low Subjective Organizers 
in 'the- Name, Attribute, and Ran dorr* . G-;T^p ; ; 



Group 


Mean „ 
Number 
Correct. 


Mean 
Combined 
Clustering 


flsan 
N amber 
. Correct 


Mean 
.COjTib'i neo 
Clustering 


rlc ail 

Nu-rcber 
Correct 


Co.;* -nee 1 
C^us>te»";r.g 


Name 














HSO 




176.0 


10,6 


i9S. 8. 


12.0 


■ .193-8 


LSO 


9.5 


187 . 5 


12.6 


. 195 & . 


1/.2 


1.99*0 


Attribute 










% 


HSO 


7.1 * 


99.8 


10,2 


. 155 8 * 


15 . 5 \, 


J 56 5 


LSO 


t 

. 7.0 


136.0 


8.2 


69.8 


10.6 

i 


59-2 


Random 






•> 






j' 

81.3 


HSO 


4.8 


84.3 


. 7.0 


126,2 


10-6 


LSO 


8,0 


169'. 3 


10.0 


137,8 


13-8 ■ 


J 18,2 


compared on recal 1 


and combined clustering scores- 


Graphs of 


these data 


for all 


treatment 


groups are presented in 


Figures l 


a'nd 2. 
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Figure lv— -Mean cojpiried clustering .iftdex^ for high, and law 
subjective organized in the nettoe, attribute, 
and Hndom groups on the three recall trials. 
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Fiaure 2. -Mean number of sentences correctly recal led by high and low 
subjective organizers Tn the name, attribute, and random 
groups on the three recall trials 
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As. can be seen in these figures, high and low subjective organizers 
performed rather differently. Conside' tv's't the combined clustering 
index. In gro.up R Tow subjective organize '-s o'gairizpd their recall pre- 
dominately by names.. The high Subjective organ-zers- used the attribute 
strategy to a greater extent than the name strategy on fia^s 1 and 3, 
but just the reverse cri trial 2; The only si gnu leant difference between 
high and low organizers in g^oup R was on trUl 1-(F(1,10J - 3,72, p < .05). 
In group A th^high subjective 0'garuzer* began by using neither strategy *» 



to a greater extent than the othes but on -ate* -trials' 1 they predominately 

used th46 natre strategy. The- ?ow 'subject; *e o* gangers , cn the otne r hand, 

.began by using the name strategy, but by thjj thvc toa'- we^e u.s*ng the 

organization ^nharent/n the passage. *n g<cup A h^gh and lew o'ganize^s 

did not di fter^ v igni ficantiy v on comb.nea v ^sie^-r^ on cr.y t ^ : e 1 In 

group N, low subjective organize'* ne-e* utilized the atv'bute st>ategj^ 

but the high subjective o» ganize's used c s^a* 1. eflrcint c* ott^bute 
* ■ i - 

v 

clustering on trials 2 and '3- ' The^e we e no s ;gn* w.art d*. 4t een<-es 
between- high and low organizers m ga^p N on combined c 1 us wing* 

On the number of correct statements r*ecai ; ed, the high and iow sub- 

v ... i • * 

jective organizers again perto^-med in markedly di.r^e^ent ways- In 

# ■ . ' * 

group R' low subjective organizers recallea mo/e correct statements tha,n 
fiiflk subject we organizers on all trials, ;but the only significant 
difference was on trial 1 (F(),10j ~- 7.36, p < .05). In group A, the • 
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reverse was true;' high subjective organizers recalled more correct state-* 

ments than low subjective organizers. F-ratios far?* the differences ^ 

between groups on trials we'e very low for* trials 1 and .2, but the difference 

on tfiir-3 was significant at the . iO level (F(l,10) = 3.48, p'< .10}*. .-The 

differences ' between high and low organizers increased across ^rials' 

■ \, 

resulting in an interaction between subjective organization and trials. 

C f 

This interaction was only significant at the .10 level, however (F(2,9) 
= 3-88,, p < .10), *n group N, high and low 'subjfc'cti ve organizers recalled 
a similar amount, but the high youp recalled less than'the low group 
op all trials. F-ratios tor the differences on trials 1 ancT^Twere 
less than 1, but the difference on tnal 3 was significant at the .10' 
.level* (FU,10) - 4,58^ p < ,10), ' .. „ - 

Although the differences in recall between high and low organizers in 
groups N and A werr not highly ^enable, the fact that high organizers 
in groJp \\ recal led less than !ow o.- gadizers , and low 'organizers in 
group A;recalled less than high organizers -is indicative of an aptitude- 
treatment interaction* The interaction was testfccUhy comparing means 
% from only the third recall trial. These means are presented jraphically 
in Figure 3. 

A 2 x 2 analysis of variance, in which subjective organization (high 
and low) and passage organization (name and attribute) were factors, was 
computed, Both main effects we^e nonsignificant , but the subjective 
organization by passage organization interaction toas^ significant 
(F(1»2G) = 7.98, p < ,05). Given a prior F-test, it is appropriate to 
use the Fisher Least Significant Difference to determine which differences 
contributed to the significant interaction effect. Using this procedure, 



V 

\ 



^3T 

I 



24 



20 _ 



< 
O 
uJ 



UJ 

or 
o 
o 



15- 



13 10 
o 



' Lxi 
CO 



a: 

UJ 

CO 



ERLC 




roup . / 1 



Name Gv-i 
At t ribute G'oup,- 

1 . 



Hi ah 



Low 



Subjective Organization 



Figure *3.~ 



•Interaction of subjective organization and mean dumber 
correct on trial 3 for the.namfi and attribute groups. 



it was determined that the low subjective organizers in group N recalled 
significantly more sentences than the low subjective organizers in group A 
at a = .05. However, recall of the high subjective organizer^ in group N 
did not differ from the recall of high subjective organizers in group A. 
Thus, the observed interaction is ordinal rather than disordinal. 

c 

Discussion 

The discussion which follows is divided into three sections: 

(a) passage organization-recall and the selection of clustering strategies; 

(b) individual differences in organizational ability; and (c) summary and 
suggestions fo< further research. 

Passage Organizatim-Recall and the 
Selection of Clustering Strategies 

'Passage orgamzat, on was found to have a marked effect on recall 
and the selection of clustering atrategies* Recall was highest -in the 
name condition and lewest in the, attribute condition; with recall tor / 
the random condition falling between these extremes. The poo^ recall 
of the attribute group is not consistent with' previous research 
(Frase, 1969; Schultz & DiVesta, 1972 ; Friedman & Grettzer, 1972). 
In these experiments the attribute condition yielded recall equal to . 
or greater than the recall in the name condition. However, the poor recall 
of the attribute group in this study may be explained. by an examination of 
the clustering strategies used by learners in the attribute and random 
conditions and the sequential structure of the attribute passage. . 

The clustering data indicated that' the attribute group utilized the 
attribute strategy no more than did the random group. Since the 
attribute organization passage had no differential effect on the selection 
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of clustering strategies, the usefulness of attribute organization is 
questionable. In A egarti to sequential .st'ictce, Meyers, Pezdek, and 
Coulson (1972) have shown that senai position cues are used by students 
in the attribute group, but not by students in the name- or random groups, 
and that when- these cues are removed, recall qf the attribute passage 
was debilitated. Furthermore, in the Schuixz and Di Vesta (1972) st dy, 
the concept nameo appeared in a constant order across concept attribute^ 
paragraphs (personal communication), thereby permi ttmg the use of 
serial position cues 'which facilitated recoil- In the attribute passage 
used in the present study, however, concept names were in a different 
random order for each concept attribute poragraph* Therefore, the benefit 
of having the concept names appec ^n the sarre sequential o-'der across 
paragraphs was not available to the '.ea ners in the attribute g'oup, 
and, consequently, recall for thai gr-cup was depressed 

With respect to the selection o* clustering strategies, the name 
group clustered almost complete -y by ndir.e^; whereas the othe" groups 
tended to use both the name and att? bute t Littering strategies. 
However, clustering by names 'was the dorm nan t -strategy among the random 
and attribute groups. This preference the name clustering strategy 
is very reliable, for it has been also noted in at least three other 
experiments (Frase, 1969; ,Schu1 tz & DiVest^, 1972; Meyers, Pezdek, 
& Coulson, 1972;. Two explanations of this finding have been offered . ' 
by Schultz and DiVesta (1972), First, the .dominance o* the name^strategy 
may be a function of the information p/ocessing requirements of that 
task. In that case, the name strategy would be chosen because it Served 
to reduce the load placed on memcy. Second, the dominance of the 
name strategy may be a function of culturSl predilections. From an 
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organizational theory point of view, it is valid to say that learners 

typically organize information primarily by categories and secondarily 

by attributes of those categories. Thus, the name strategy is dominant 

because learners use adaptive, organizational processed in which recall 

« 

of categories facilitates recall of attributes o f those categories 
(Tulving & Pearlstone, 1966; Wetst, 1970), and which serve to increase 
the 'capacity the memory system. This data indicates, then, that 
students not only- use organizational processes, but they tend to use 
the most pa^ monious organizational scheme available as well, *, 

Individual Differences in Organization Ability * 

The above discuss ton disregarded the effect of individual differences 
on recal l and the selection of clusterings-strategies. Therefore, those 
statements must now;b£ qualified by an examination of the differences 
between students high and luw fn their ability to subjectively organize 
verbal \ input % \ 

In the attribute passage condition, high organizers began by using 
both clustering strategies to the same extent, but on later trials they 
chose to reorganize* the passage and use the name strategy. The low - 
organizers , however, exhibited an 1 opposite pattern. Early in learning 
they used the name strategy to a greater degree than the attribute 
strategy, but on the second and'tMrd trials they used the structure in- 
herent in ,the materials. These clustering results correspond closely 
with the recall data for the- attribute group. On trial 1, when the low 
organizers were attempting to reorganize the passage, and the high 
organizers were attempting to find- relationships among the sentences, they 
.recalled -the* same amount. However, the low organizers could not reorganize 
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the material, and consequently were forced to gradually adopt the attri- 
bute strategy, a strategy which does not yield high recall. Thus, the 
differences between high and low organizers increased across trials 
preating the interaction between subjective organization and trials in 
the . attri bu te ' ccndi ti on . 

Similar re.sults were obtained in the name and randon; groups. In 
the name group, the high subjective organizers used the attribute strategy 
to an increasingly greater extent ove' trials, "whereas iow subjective 

i 

organizers used the name strategy exclusively \ In terms of the amount 
recalled, these groups differed significantly only on trial 3; the tnal 
in which the high organizers were using the attribute strategy to the 
greatest extent, Furthermore, in the random group, the only trial on 
which high and low organizers differed signmcantly was the same trial 
(trial 1) on which the low organizers were predominately using the name . 
strategy. On later trials, as the use oi the name strategy by low ~* 
organizers declined, low organisers d^d not recall inore sentences than 
the high organizers.^ These results suggest that the adoption of a 
single effective Strategy results in higher recall than-the adoption of 
two strategies, one of which is inefficient. Thus, these results support 
the view that subjective organization and the recall of connected dis- 
course are dependency related. 

^the context of this experiment, low organizers may be characterized 
as being highly influenced by the external structure of the learning 
materials, and they tend to mirror tha^ organization in their recall. 
High .organizers, however, are able to reorganize the materials, but that 
was not to their advantage because of the time constraints involved: 



That is, high organizers actively sought alternative relationships 
among the sentences, thereby reducing the amount or time spent memorizing 
♦them. Thus, only In the case of the attribute group, when the low organ- 
izers were severely limited because of the explicit structure and the Tack 
of serial position cues, did the high organizers recall more than the low 
organizers/ Although mere speculation, .it may be that in the random 
6 group high organizers would have recalled more than .low organizers 
if more learning trio's we'e given.' 

Given the significant ordinal nte>*a;tipn between paragraph organiza- 
tion and subjective o/gani zation on the number of correctly recalled 
statements, it is quite apparent ~that >ow subjecti ve O'gariizers require 
■ learning materia' which -s highly and efficiently organized. Learning 
.materials which pface. ) < tt>e constraint over' the organization of recall 
cannot be effectively reorganized by subject low in subjective organization 
However,, regardless ,gt whether the name or attribute passage was studied, 
subjects high in Subject .* ve organization recalled similar amountjs. 
These results serve to qualify results frcm previous research which 
was not concerned with individual differences in that the finding by^ 
Schultz and DiVesta (1972), that learners in the -attribute condition * 
gradually adopt the organization inherent .in the passage, is only true 
for those low in subjective organization- In addition, t'he importance 
of a learner's subjective organization ability, as measured in this 
study; in learning from prose material ^was demonstrated. It remains 
to be seen, however, whether or^nfft these results are replicable in 
more complex learning .situations. 



30 

Summary and Suggestions for Further Research 

In summary, the major conclusions of this research are as follows: 
(a) Passages organized by concept names are easier to learn than passages 
organized by attribut^or by randomization; (b) The name strategy is 
dominate because it reduces memory load and because it represents most 
closely the way individuals* organize verbal input; (c) The attribute ft 
organization must be inferred and when all students in that condition 
are considered, there is no effect of attribute organization on the 
selection of clustering strategies; (a) Although 0 the appropriate controls 
were absent, it appears that .a viable explanation c+ the poor recall 
performance of the attribute group revolves around the unavailability of 
serial position cue£; (e) Low organizers are^ influenced by the apparent 
structure of the passage, whereas high organizers are not; (f) High 
organizers attempt toVind relationships among the elements of the 
passages, and* as a result, time for learning is 'educed and' recall suffers; 
(g) There exists* aft" ordinal Interaction between subject! VeVorganiMt »qh 
and passage condition. ■ * • , £ ' \ 

These conclusions are certainly not definitive, for they<$erve only 
to suggest streams for future research. Based on these 'concl us ions then v 

■ ' .0*,"' 

the following recommendations are made: (a) The measurement of subjective 
organization should be examined carefully *or possible artifacts reSfattjng 
from the matching procedure; (b) Administration and scoring of the syb-< 
jective organization measure takes a prohibitive amount of time. Therefore 
before any volume of research is undertaken in this area an'economical 
easy-to-administer instrument must be developed. In this regard, the 
potential use of a computer for real time presentation and scoring is 



-' extremely attractive; (c; The construct of "subjective organization must 
be empirically validated- The evidence to date is most suggestive, but 
conflicting <*esults abound; and (d) Ihe #pmude-treatment interaction 
must be explored fc potential payoff with more meaningful and more complex 

• instructional treatments. In addition, it would be profitable to measure 
subjective organization in different populations so that the entire range 
of that aptuude may be effectively, studied. 
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